Critical assessment of the platelet adenylate cyclase system as a potential model for testing alpha 2 adrenergic activity.
We have studied the effects of KUM 32 and CBS 1276, two clonidine-related drugs, upon the adenylate cyclase system of human platelets. Both drugs behaved as potent antagonists of epinephrine-induced platelet aggregation. [3H]Yohimbine binding studies revealed that the drugs bind to the alpha 2 adrenergic receptor of human platelets. KUM 32 and CBS 1276 also behaved as strong inhibitors of adenylate cyclase activity. This inhibition, which was not competitive with respect to ATP, is not an alpha 2 adrenergic phenomenon since it was not antagonized by yohimbine and was still observed in the absence of GTP. Moreover, pretreatment of platelet membranes with islet activating protein from Bordetella pertussis (IAP) had no effect on the inhibition by KUM 32, CBS 1276 and adenosine, although it completely reversed the effect of epinephrine and partially reversed the effect of clonidine. These results show that clonidine-like drugs may have different impacts on the adenylate cyclase system of human platelets. This system cannot be used as a pharmacological predictive test for alpha 2 adrenergic agonist activity, as various compounds, known to have central alpha 2 adrenergic agonist properties, do not behave as full agonists for the alpha 2 adrenergic receptor of human platelets.